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Apoptosis-inducing Effect of Takrisodokyeum Extract in
Androgen Independent Prostate Cancer Cells

Hyung Jae Lee, Kang Beom Kwon, Byung Cheul Shin', Eun Kyung Kim?, Mi Jeong Han?,
Mi Young Song®, Young Rae Lee?, Byung Hyun Park?, Do Gon Ryu*

Department of Physiology, 1. Department of Oriental Rehabilitation Medicine, College of Oriental Medicine, Wonkwang Univesity,
2. Department of Biochemistry, College of Medicine, Chonbuk National University Medical School

Takrisodokyeum (TRSDY) has been known to exert anti-tumoral activity in Korea. However, its molecular mechanism
of action is not understood. In this study, we found that TRSDY induced apoptosis in androgen-independent prostate

cancer DU145 cells as evidenced by DNA fragmentation and

chromatine condensation in hoechst 33342 dye staining.

Our data demonstrated that TRSDY-induced apoptotic cell death was accompanied by increases of PTEN and Par-4

in a time-dependent manner. Taken together, these results s

uggest that TRSDY induce PTEN and Par-4 expression,

and eventually lead to apoptotic cell death in androgen independent prostate cancer DU145 cells.
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O] EZA(nuclear fragmentation),
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(ladder pattern DNA fragmentation, 200 base pairs)
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4% (apoptotic body) &

olol Axlz LHSEE BlOEY AYM LAl2e) DU4S
£ 0183l HEEEHY AZIA FEEHE RABIY 39
St ZIBE Ulol Hashk= nlolth
LR
1 AE
ARk ARG AIEME E7)%= FalconA}(Becton

Dickinson, San Jose, CA, USA)ZRE] T35 em, MTT(3-
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CANEE -

(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium
Sigma(ST, USA)ollAl 7131911, PTENZ} Par4 8HH|, Alkaline
pohsphatase-conjugated mouse IgG secondary antibody&=
Santa CruzAlSanta Cruz, CA, USA)ollAl P31 M Zulet
o} RPMI, Fetal bovine serum(SEOFEA), SHA 2 GIBCO
BRLAKGrand Island, NY, USA)ZHE] FUdled A12351%1

bromide)=

2. M| ZHHQF

oIt Rl S EE BIYEY QA Q1 DU145 Al

EF American Type Culture Collection(ATCC; Rockville, MD,

AYA ©

US.A)IA TUEKATL, 10% FBS7} 71 RPMIoA 95% 57
9} 5% OJ4IBIELA(COy)T AR = &7171 228 thrlolAl 3
7CE SAGECE METE 1’\ HEE 7A) fsiA 2~3Y
ol BEE sl Al Z4E hemacytometerS O] 83
EE Al gaix FF6Ict
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Table 1. The Ratio of the Component in TRSDY

Component Ratio

Loniceras Flos\&$R7E) 30

Aurantii nobilis Pericarpium(B 5) 30

Astragali Radin £ &) 20

Trichosanihes RadiX RIEF) 20

Phellopteri Radix(Fh &) 1.0

Angelicase gigantis Radix & 8) 1.0

Cnidii Rhizoma( )1 =) 1.0

Angelicae davuricae RadixB1E) 10

Platycodi Radix+&18) 10

Machili Cortet E4}) 10

Manis Squamalze1 L&) 1.0

Gleditschiae Spinal& f#)) 1.0
Ao} Zo] FHE HEEFEK 100gol 33 £F4= 0ILE &
Xﬂ~r’/}/\%ﬂ W WA7E BAlcke] 3417 & AV A
EFGH % 3,000rpmoll A 2027 AAIEEISLL SR AE &2
2% 5% 5 sBAZINAM UESKA 2.7g9] B ABE

At

4. MTT B4

DUM5 MZZ 96 well AT 2710l 1x10° cells/mIA
BE3la] 24 A7 Al ZlQF 8710 HAR]711, O Sl DUL45
M Zol FEEEBKR FEES 24 A7 A2iGlo] MTT(0.5mg/ml)
9F A1 HESAIZITE 4E MEJF MTTZRE 448 2l &
24 formazan2 DMSOZE &di5ke 570nm 1tAlofA] ELISA
reader(Molecular Device, E-max, USA)Z SHTE & 3513
Z£7%¢t formazan 44 BT tHEE HZo

(%)E ZAISIACE

Hlnole] WMES

ek

- &RIg - olge) - upEE -

5. Hoechst 33342 dyeE 01235} 31 A
DU145 A= (1X1oécells/ml)§ 10%9] FBS7} #Z&kE RPMI

164000 A E 0125l 6-well dishesol|A] HHFSISCT. 244171 &

o 1 mlY] MEBESH2 38 =0} 1000rmeE AR Bl
MEZE JPAECE HE APES 4% 58 457 22ET
(100u)E Hr1skd 1FECE THY MEES|Y Gou)e &8t
ol=d] RAIL U2olM HESINLE. LY MEE PBSE 3¢
AENL, AXRAZ] F, nucleus-specific Hoechst 33342 &5 (1
ug/m)Z 1027} A2c)x Pt % PBSS 083 AHAL,
AZAIZ] = 90% ZelHE(glycero) E RRRE G+ TR0}
SElol=2 HZREIIch &elolss @dsinld  (Olymphs,
Japan)& oj&al ZAIC

6. Western blotting

ZEE MES AZaEN 4ToA 302 g
30pgs] ©HHAS %= dl9 sample bufferbmM EDTA, 4%
sodium dodesyl sulfate(SDS), 20% glycerol, 200mM Tris, pH
6.8, 0.06% bromophenol blue)2} Z¢t &, 100TCollA 32 71=81
o tHld HEE BESHL 10% gelolA] H7|FHEE AIHIA
rth A71EEE vl geld) tHEZE semi-dry electrotransfer
system(0.8mA/ cr) 2 0] &8} nitrocellulose membrane2 & O]
SAIZ] ThE, 5% skim milkS} 42041 1417} RESA]A HIEO]

NENEE

0l gAREES AANA1ZTE PTENDG Par-d4off thgh URFEA
(primary  antibody)=  TBS-Tel 11,0002 35|45l

nitrocellulose membranext}t 204l 24417} BESA]7] 2L TBS-T
2 102 39
anti-mouse 1gG
1:3,0002F 3|4,
Hl2A171 &, NBT/BCIP A|&HE 0]8

MAEe &, o]xFghx(secondary antibody)Q!
conjugated phosphatase(TBS-TZ.
Amersham Co., England)@} 2}2ci4] 1417}
8ol =EAIAL

alkaline

7. g g
CHRE 22 bovine serum albuming 7|EX|E 0]E¢)
Bradford®] @®oll Q1A 3lo] HFIACE

8. 7 B4

AE AIeE meantSEMOE FAIGKICH {9 &
Origin(Version 6.0)& ©]83l] ANOVA
one-way testoll 95131 2H pato] 0.05 o]kl AT 7ot A
o= ol

o )
A&  Microcal

P

2 3
1. MEYES) A= HEEEK 2529 29

FEEMBEHR 2E20] DULS MEY AZYEGo)] nile
QobE 7] L5l 1x10%ells/mlQ] M ZE RPMI sHX]o]
HETHL 24417 Foll HENBHK FE2S 02~5.0mg/ml] =5
EE HAIZF O Meldh = MTTE o)8slod MzdEgs
AYSIGITE. I A3 Fig. 13} Zo] &zl skl BlEsi A=

z

A
et
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£go| Zasigct B3] 20, 50mg/migl EEE AHeIF T
WEGO| Zhz} 255%, 160% % ZA8I3THFig. 1).
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Fig. 1. Effects of Takrisodokyeum(TRSDY) extract on cell viability
in DU145 cells. Cells were treated with various concentrations of TRSDY extract
for 24 hours. Cell viability was measured by MTT assay. The percentage of viable cells
was calculated as a ratio of AS70 of treated- to control cells (ireated with 005% DMSO
vehicle). Each value is the mean = SEM of four independent experiments.

2. Aﬂ:tﬂx}dl nIXE HERE

HEBS 5— ] DU145 /\ﬂ it«]
E Al ,]O} A0 0} SIiLAF Hoechst 3334
atod miﬂnq Dol @A
condensation)} DNA &3 (fragmentation) S48 ZAKSIA
®) Hoechst 33342 QEE ME A QAR S DNAZ MENE
O F JugkE GREA AZ A 34 0I5 95l Alg
1 i, 02, 05, 1.0, 20, 5.0mg/ml HEEEHK ZEES 4

A,aﬂr

2 4
42 A
<
=3

Z (chromatin

AlZE EQF DUL4S Alzo] AElgh £ gisia] Zakeh @3
1.0mg/ml9] LB HAA S5} DNA 283 o] LiEht

o Xl sk vlEsle MEzAL g3t Erkele AS
0151 CHFig. 2).

0 mg/ml 0.5 mg/ml

0.2 mg/ml

P EollA] HEBER &

29 MZIA {E &3

FEES 6, 12, 447 SO M=Eo [nEAIZ] & PTENO]| thsh
85} Western blottingS A|&51%TE 1 A3
(Fig. 3).
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Fig. 3. Effects of Takrisodokyeum(TRSDY) extract on PTEN
expression in DU145 cells. Cells were treated with 20mg/ml TRSDY extract for
indicated periods. Lysate from cells was separated on 120% SDS-PAGE. PTEN on the
nitrocellulose membrane was proved with anti-PTEN antibody and the immunoreactive
band was visualized by NBT/BCIP solution.

4. HEHEEK FEB0| Par4 wisio] Uil g
HEAER S22 ot DUL4S A|29] JARFE] Par-4

ds Haly) Bolglk=XE #RlsHLA 20mg/ ml FHEERELR
Z22S 6, 12, 24417} EQF M Zol &A1) & Par-4o)| thsl

25l Western blottingZ Al@siict 2 23
ol YEHOF Par-49) o] 71513

(Fig. 4).

j ¥ b .
Fig. 2. Apoptosis inducing effects of Takrisodokyeum(TRSDY)
extract in DU145 cells. Cells were treated with various concentrations of TRSDY
extract for 24 hours. Hoechst 33342 staining was analyzed as described in Materials
and Methods.

3. HEMSBHK FEE
FEEIHE AR
9] sl wigr} I

o] PTEN 2}alo) n]x|= oar
ol 98t DU45 Al 22| TANaFE ol PTEN

SEE
EH=XE EQISHILA} 2.0mg/ ml FEEIEEK
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F|g 4 Effects of Taknsodokyeum(TRSDY) extract on Par-4
expression in DU145 cells. Cells were treated with 20ma/ml TRSDY exiract for
indicated periods, Lysate from cells was separated on 120% SDS-PAGE. Par-4 on the
nitrocellulose membrane was proved with anti-Par-4 antibody and the immunoreactive
band was visualized by NBT/BCIP solution.
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O] FEEE fr%%% 2.0mg/ml9] TZEolA] 24417 =0t
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Frol ogt ZHAA #RIGIIX DU AHZo 02004
50mg/ml 5L E HEBRSH £SES 1AL %O_} Helst &

A}
Tof

Hoechst 33342 Y2 & 0| &3] MZEIALY EXFQ] Slakel
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